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 Unusual enlargement of nasopharynx can disrupt air flow through the nose. The aim 
of this study was to investigate the cephalometric parameters in the upper airways. 
 This retrospective descriptive study was conducted on 32 adults with Class II 
malocclusion without the history of night apnea in Qazvin. The radiographs were obtained from the 
archives in Qazvin Orthodontics Department and private clinics. The selected radiographs were 
entered into the computer and measured by two observers using Foxit reader version 3. Then, 
according to the criteria in the Lieberg analysis, the average size of the variables related to the upper 
airways was determined as the final size. Coefficient of variations and Pearson correlation were 
calculated in SPSS. 
 There was a significant positive correlation between tongue length and height and soft 
palate length and also between tongue length and vertical position of the vallecula (P<0.01). But 
there was a significant negative correlation between nasopharyngeal air space and hypopharyngeal 
air space, vertical and horizontal position of vallecula (P<0.01). Nasopharyngeal air space showed a 
significant positive correlation with posterior air space but a negative correlation with soft palate 
length (P<0.001). There was also a significant positive correlation between soft palate length and 
maximum thickness of soft palate, while the length of contact between the dorsal surface of the 
tongue and soft palate showed a significant negative correlation with vertical position of the vallecula 
(P<0.004). 
 Cephalometric parameters of upper airways were not significantly different in adults 
with CLII malocclusion in Qazvin. 
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Figure 1. Points and angles used in cephalometric measurements (13) 
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Results 
A 
Soft tissue reference points on lateral cephalometric radiographs 
B 
Reference lines on lateral cephalometric radiographs 
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Figure2. Percentage of coefficient of variation of the results obtained from cephalometric measurements of the upper airways in the subjects 
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Figure3. The rate of changes obtained from cephalometric measurements of upper airways in the subjects 
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Table 1. Pearson correlation matrix between the evaluated traits in upper airways in the subjects 
 VT HVT PMUPW UMPW VLPW PASMIN PMU SPT CL VFH VCC 
VT 
Correlation 1 0.301* 0.130 0.187 0.028 0.207 0.503** 0.122 0.295 0.153 -0.040 
P-value  0.050 0.425 0.248 0.865 0.200 0.001 0.454 0.064 0.345 0.808 
HVT 
Correlation 0.301* 1 0.002 0.187 0.301 0.185 0.007 -0.193 -0.060 0.399* 0.268 
P-value 0.050  0.991 0.249 0.059 0.253 0.965 0.233 0.713 0.011 0.094 
PMUPW 
Correlation 0.130 0.002 1 0.286 -0.441** 0.101 -0.047 -0.089 0.237 -0.486** -0.492** 
P-value 0.425 0.991  0.073 0.004 0.536 0.775 0.584 0.140 0.001 0.001 
UMPW 
Correlation 0.187 0.187 0.286 1 0.179 0.612** -0.419** -0.251 -0.276 -0.086 0.153 
P-value 0.248 0.249 0.073  0.269 0.000 0.007 0.118 0.084 0.597 0.347 
VLPW 
Correlation 0.028 0.301 -0.441** 0.179 1 0.363* -0.014 -0.297 -0.288 0.420** 0.936** 
P-value 0.865 0.059 0.004 0.269  0.021 0.932 0.063 0.071 0.007 0.000 
PASMIN 
Correlation 0.207 0.185 0.101 0.612** 0.363* 1 -0.185 -0.278 -0.183 -0.202 0.351* 
P-value 0.200 0.253 0.536 0.000 0.021  0.252 0.083 0.260 0.210 0.026 
PMU 
Correlation 0.503** 0.007 -0.047 -0.419** -0.014 -0.185 1 0.428** 0.405** 0.228 -0.012 
P-value 0.001 0.965 0.775 0.007 0.932 0.252  0.006 .010 0.158 0.940 
SPT 
Correlation 0.122 -0.193 -0.089 -0.251 -0.297 -0.278 0.428** 1 0.240 -0.002 -0.268 
P-value 0.454 0.233 0.584 0.118 0.063 0.083 0.006  0.135 0.989 0.095 
CL 
Correlation 0.295 -0.060 0.237 -0.276 -0.288 -0.183 0.405** 0.240 1 -0.323* -0.224 
P-value 0.064 0.713 0.140 0.084 0.071 0.260 0.010 0.135  0.042 0.164 
VFH 
Correlation 0.153 0.399* -0.486** -0.086 0.420** -0.202 0.228 -0.002 -0.323* 1 0.313* 
P-value 0.345 0.011 .001 0.597 0.007 0.210 0.158 0.989 0.042  0.049 
VCC 
Correlation -0.040 0.268 -0.492** 0.153 0.936** 0.351* -0.012 -0.268 -0.224 0.313* 1 
P-value 0.808 0.094 0.001 0.347 0.000 0.026 0.940 0.095 0.164 0.049  
* Statistically significant at level of 0.01 
**Statistically significant at level of 0.05 
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